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and Director of the United States Patent and Trademark Office 




P CI V U S O b>p(T^t 



REQUEST 



The undersigned requests thai the present 

international application be processed 
according to the Patent Cooperation Treaty. 



> For receiving Office use only • 



PCT/US 06/00742 

International Application No. 



05 JAN 2006 (05.01.06) 

hstcrnariooal Filing Due 



PCT INTERNATIONAL APPLICATION 

tSreoVreceiving Office and **PCT International Application" 



Applicant's or stem's file reference 
(ifdzsircd) (12 characters maximum) 44 <|Q pQT dp 



BoiNo.1 TITLE OF INVENTION A METHOD OF SEPARATING N0N-MHTALL IC MATERIAL 

USING MICR0WAV6 RAOIATION 


Bos No, 11 APPLICANT f~] This person H also Inventor 


Nome end address: (FamftyaosncfottayecJbygivennannifQr^ 

The address rmaj tndudc posiai code and nana ofcovnoy. The cowry of On aonrzss indicated m this 
flax H th* armtlcant'i Suae hhm is. emmarvi of result rxe if no Stale of residence Is wdtsatrd behwJ 


Telephone No. 
(215) 826-8415 


Gyrotron Technology, Inc. 
2014 Ford Road 
Unit K 

Bristol, PA 19006 US 




Facsimile No. 




Teleprinter No. 




Applicant's registration No. with the Office 


State (thai Is, country) of nationality: 

US 


State (thai is. country) or residence: 

US 




Box No. Ill FURTHER APPL1CANT<S) AND/OR (FURTHER) INVENTORfS) 


Name and address: (Family namefbllawed by ztvtnnomt Jor a kpti 'entity. J^qfflaaUtcsrgnauon. 
The addnnnun tnclufe postal code and name of country. Tht emmoyofd* address indlcciedm WJ 
An Is tht applicant 's Slate (that Is, country) of residence if no Slate of residence ts indicated below ) 


This person h: 


j j applicant only 


Sklyarevich, Vladislav 
2701 Dudley Court 
Bensalem, PA 19020 US 




| X| applicant and inventor 

r~~l inventor only (If this dtaXrbox is 
I 1 marked, ah not fill In belwtj 






Applicant 1 ! registration No. with the Office 


State (thai Is, country) of nationality: 

US 


Stale (that Is, country) of residence: ^ ^ 


This person Is applicant I — I all designated [ 1 all d«ip»\w 
for thernirposcTofc LJ State* LJ the United S 


iSSSSX. ill 


the United States J I the States indicated in 
of America only I 1 tho Supplemental Box 


[It] Farther applicants and/or (further) inventors axe indicated on a continuation sheet 


Box No- IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 


The person identified below Is hereby/has been appointed to act on behair |"T7| 
of thcappJlcant(s) before the competent international Authorities as: U2J 




Name and address: (Family nam* followed by ri>en norm; for a hgyl tnniy. full official designation. 
Tht address must Include pasta! cod* and nam* of country) 


Telephone No. 
(412) 471-3575 


Carothers, Floyd B. 
CAROTHHRS AND CAR0THBRS 




Facsimile No. — 
(412) 281-2180 


445 Fort Pitt Blvd., Suite 500 
Pittsburgh, PA 15219 

OS' 




Teleprinter No. 




Agent's registratianNo. with the Office 
24,252 


I— 1 Address for correspondence: Ma/k this check-box where no o«nt or common reprcsentatrvc is/has been appointed and the 
□ spice above is used instead to indicate a special address to whic?» correspondence should be sent. 
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See Note* to the request form 
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c^uieoS Sfi&o'f iP HIxrttSir afpucant(5) and/or (further) inventor^) 

if none of the following sub-boxes is used, this sheet should not be included in the request. 



Name and address: (FamifynsnrsfoihrM>ed bygtva n cm t: far a 
jheoddresataustined^potlalcadeai^ua^ Ths court 

Bests the apyOomi** State (Vutfbi.coumrj$cf residence if no Sims oft 



U Indicated betow) 



SHSVELBV, Mykhaylo 
301 Heights Lane 
Feasterville, PA 19052 



US 



This person is: 

| | applicant only 

\jt\ applicant and inventor 

□ inventor oaJv (Jf f*?* -60 ? 
Is marked, do not fill w behwj 



Applicant's registration Ho. with tbe Office 



Stale (that if. country) of nationality: 



UA 



State (that is. country) of residence: 



US 



Tins person is applicant 
for the purposes of: 



□ 



Suae* 



□ all designated State except 
tr " ' - 



J tbe Utnted State of Amenc* 



r— i Uw Unhed Stale* I — I the State mooted ia 
LiJ of America only I I d» Supplemental Box 



Name and address: (Family name followed by gha nojnt: for a legct crux y.fuU qfiTudaUtelgnahon. 
The address must inchde postal code and name of country. The country cf the address tnnT^icd la this 
Box is the applicant's SWa (that if, covnary) afrvidmnce if no State of rxsidence is indicated bclowj 



This person is: 

| | applicant only 

| | applicant and inventor 

□ inventor only (If this check-box 
ts marked, do not fill in below.) 



Applicant's registration No. with the Office 



Stale (that is. country) of nsutmnhry: 


State (that is, country) 


of residence: 


This person is applicant I 1 all desicnited I 1 a!l Slate 1 | 

for Oie purposes of: | I States 1 J dicUmteJ States of Amcnex \ — 1 


fl>c United Sutes 1 1 tbe Stales uj dialed in 

of America only | | ib* Siipplamnjtd Box 



Name and address: (Family name followed by liven name: for a legal entity, full offk^desitnadon. 
Thr address must Inrhtdn postal cade and name of country. The count! 
Bar ts the applicant ** Slate (that ts. country) of residence If no State of t 



country of ihe address indic a te d in this 
is Indicated telowj 



Thb person is; 

| | applicant only 

| | applicant and inventor 

□ inventor only (Jf this check-box 
is marked, do not fill in below.) 



Applicant' b registration No. with the Office 



State (that is. country) of nationality: 



State (that is. country) of residence: 



Name and address: 
Tha address must 
Box is the applicant' 



This person is: 

| | applicant only 

| | applicant end inventor 

□ in ventoi only (If this check-box 
is marked, do not fill in below) 



Applicant's registration No. with the Office 



State (that is. country) of nationality: 



State (that is. country) of residence: 



| | Further applicants and/or (further) Inventors are indicated on another continuation sheet 



Form PCT/RO/101 (continuation sheet) (April 2005) 



See Notes to the request form 



Sheet No. 



.3.- 
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n^eSupplemenzalBox is not used, this sheet should not be included in the request. 



' rrinanv Of the Boxes, except BoxesNoi. VWCO to (v) for which 
asv^^rma^bS^pravided the space UinsvjTuticnt 
tofuntish all the information: in such cose, write Conam^on 
of Box Ha— m Ondiccie the number of the Box) andfmush tha 
information m the tame manner as required accoraiag to Vic 
2%*mstf%e Box in which the spice was Insufficient. In 
particular: 

0) If mere than two persons are to be indicated as applicants 
and/or inventors and no "continuation sheet u aval loo te.m 
such cose, write "Continuation ofBox No. US anduaucntejor 
each additional person OiC some type ofmformation as reayred 
in Box No. HI. The country of the address indicated uithssUox 
is the applicant 's State (that is. country) of residence if no State 
of residence is indicated below: 

ffil if. in Box No. U or in any of the sub-bases of Box No. W. the 
l ) ikScation the Surfesiadscated in theSupplemenrt Box* is 
checked: tn such case write "Continuation of Box No. U or 
"Continuation ofBox No. JIT or "Contimation ofBoxes No. fl 
and No. 171" (ox the case may be), indicate the «b»i of Of 
analicanJ (:) involved and. next w (each) such name, theState(s) 
TandJor. where applicable. ARJPO. Eurasian. European or 
OAPl patent) for the purposes cf which the named person u 
applicant; 

if. in Box No. II or in any of the sub-boxes of Box No. Ztt the 
inventor or the Inventor/applicant is not inventor for the 
purposes of all designated States or for the purposes of the 
United States of America: in such case, write Continuation 
of Box No. JJ" or "Continuation of Box No. Ill or 
»&ntmuanonofBc^No.nandN*M"fa • 
be), indicate the name of the inventors) and next to (each) 
such name. theStale(s) (and/or. where applicable. AJUPO. 
Eurasian. European or OAPl patens) for the purposes of which 
(lie named person is inventor: 

(iv) if. in addition to the ogentft) indicated in Box No. IV. '^<™ 
further agents: in such case, write "Continuation of 
Box No. and indicate for.cachjio-fher agenz the same type 
of information as required in Box No. IV 

M if in BoxNo. VI. there are more than three earner aypUcaticns 
07 those priority is claimed: 

of Box No. YI" and indicate for each additional earlier 
application the same type of information as required 
in Box No. VT. 

If the applicant intends to make an indication of the wish that 
the international application be treated, in certain designated 
States, as aa application for a patent of addition, certificate oj 
addition, inventors certificate of addition or utility certificate 
of addition: in such a cose, write the ™™"* 0 »j^J^ 
of each desi^atcdSxate concerned and ihe indication patent 
ofoddJtionr "certificate of addition, " "Inventor's certificate 
of addition " or "utility certificate of addition, " tha number of 
the parent application or parent patent or other parent grant 
and the date of grant of the parent patent or other patent grant 
oVthT^offiUng of the parent application (Rules*. I MM 
and49bis.I(o)or(b)). 

If the appheunt intends to make an indication fff^wh that 
the international application be treated in the United States of 
America, as a continuation or continuation-m-p^ofan 
earlier application: in such a case, write "United States of 
America :r or "US' and the indication 'continuation or 
•continuation-in-part " end the number and }hefUtngdate of 
foment application (Rules 4.11(a)Cxv) and49bisJ(d)). 



AT, AU, OH, as, IN, NZ, PL and 
BP patent of addition, extensior 
of BP patent, PCT/US20057026739 



US, continuation-in-part, 
PCT/US2O05/026759 



Form PCT/RO/101 (supplemental sheet) (April 2005) 



See Notes to the request form 
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filing date, for the gnmt of every bnd of 



I, the d of tamtioo ofall Contracting State* bound by the PCT on the mternaliooal 
i, where applicable, for the grant of both regional end national patenti. 



□ DE Gerouuiy ts not designated for any kind of rational protection 

PI kr Republic orKorea ts not designated for any kind of national protection 

n RU Russian Federation to not designated for any kind of national protection 

Oh* check-boxes above mart* used to exclude (irrevocably) the designations concerned tn order K'^^f^^Q'^^^J' 
J,?rmti£nJ~.ofan earlier national application from which priority is claimed See the Note* to Bo* No. V as to the consequences 
of such national law provisions In these and certain other StattsJ 



Bos No. VI PRIORITY CLAIM 



The priority oflhr following earlier spplicotion(i) is hereby 



filing dale 
of car tier application 
(daytmorJhSyear) 



Number 
of earlier application 



Where earlier application rx. 



national application: 
country or Member 
of WTO 



regional application:* 
regional Office 



international opptiealiorn 
receiving Office 



(I) 

31/06/04 



60/605,971 



US 



item (2) 

28/07/05 



PCT/US2O05/O2* 



739 



US 



Item (3) 



f~l Further priority claims arc indicated in the Supplemental Box. 



The recelvma Office is requested to prepare and transmit to the International Bureau a certified copy of die cariic 
S'alUem, □ b«(l> □ Item (2) Q h-W □ o*er. see Supplemental Box 



Box No. VII I INTERNATIONAL. SEARCHING AUTHORITY 



Cholceoflnternatloual Searching Autburity (ISA) or^ore laltng^Scarching Authorities are cvn^trt to carry out the 
inTerrZllonSsVarch, indicate the Authority chosen; the two-letter code may be used* 



ISA/ us 

Request to use result, ofeacuer search; r.fcreoce lo that search (fan earlier search has been carried ou, by or requested from tbr 
International Searching Authority): 

Date (dayJmonthfyear) Number Country (or regional Office) 
28/07/05 PCT/US2005/026739 US _ 



Box No. VIII DECLARATIONS 



The following declarations are contained in Boxes Nos. VTU fj) ^J^f^^ U 
check-boxes below and indicate In the right column the number of each type of declaration* 

Q Box No. Vin (i) Declaration as to the identity of the inventor 

Ha Box No. VIII (ii) DcclareUon as to the applicant's entitlement, as at the imemaiional filing 

date, to apply for and be granied » P&«m 
[3 Box No. Vin (HO Declaration as tn the replicant's entitlement^ as at the international filing 
Ld »oxno.v».u.w dilep(oeWmthB priority of the earner application 

FA Box No. VTH (Iv) Declaration of inventorship (only for the purposes of the designation of the 
United States of America) 

□ BoxNo.Vm(v) Declaration as to non-prejudicial disclosures or exceptions to lack ofnovelry 



Number of 
declarations 



Form PCnRO/lQl (second sheet) (April 2005) 



See Holes to the request form 



ShcclNo. ..5... PCT CIP 

KxTS\WiT5F D^LA^RATmS ^TTITLEMENT TO APPLY FOR AND BE GRANTED A PATENT 

The dcckxraitmntusrcerfbrm to the standaidaxdwordingpravidedfiir tn Secthait 212: see Notts to Boxes Nos. Vltt. YIU(Qto(*)0n ftnend) 
and the specific Notes to Box No.Wl(U). If (his Box is aoi used, this sheet should not be included in die request. 

Decbmtiion utDibe applicant's entitlement, as el the intcroationflJ Cling date, to apply for and be granted • patent (Rale* 4.17(H) 
and S\bis.\ (a)(ii». in a case where the decimation oader Rule 4.17(W) is not appropriate: 

In relation to this internatinal application, GYROTRON 
T8CHN0L0GY v INC., is entitled to apply for and be granted a 
patent by virtue of the following: 
an assignment from: 

SKLYAREVICH, VLADISLAV, 2701 Dudley Court, Bensalem, 
PA, USA and SHBVHL6 V , MYKHAYLO, 301 Heights Lane, Feas tervi 1 le , 
PA, USA to GYROTRON TECHNOLOGY, INC. dated 26 July 2005 
{26 .07 .2005) . 

This declaration is made for the purposes of all designations, 
except for the designation of the United States of America. 



I □ Thb dcclaiation is contmocd on tbe following sheet. "Conti nuation ofBoxNo. VIII (U)". 
Form PCT/RO/IOI (declaration sheet 00) (April 2005) 



See Notes to the request form 



1 Ac^vM ^f J %EC&M^C^: il BmTLEMErrr TO CLAIM PRIORITY 



Th* dedaruOcntmaiOOrfbrm a the jiandanihedworJlngproridedfcr fh Section 2/3; J« /Yofesto Boxes Hot, VTIL YlUQto (*) (in genera!) 
ami the specific Notes to Box No-Mllf**). tfthk Box is not used das sheet should not be included In tht request. 
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Declaration as to the applicant** entitlement as at the international firing date, to claim the priority of the earlier application specified 
below, where the applicant Is not the applicant who filed the earlier «pplicttion or where the applicant's name has changed since the 
fDlng of the curlier application (Rules 4.17(51) and Sl6i>.I(a)(io»: 

In relation to this international application, 
GYROTRON TECHNOLOGY, INC., is entitled to claim priority 
of earlier provisional application no. 60/605,971 and Internation il 
Application No. PCT/US2005/026739 by virtue of an assignment 
of this international application from: 

SKLYARE VICH , VLADISLAV, 2701 Dudley Court, Bensalem, 
PA, USA and SHHVBLBV, MYKHAYLO, 301 Heights Lane, Feasterville t 
PA, USA to GYROTRON TECHNOLOGY, INC. dated 26 July 2005 
(26.07.2005). 

This declaration is made for the purposes of all designations, 
except for the designation of the United States of America. 



□ This declaration Is continued on the following sheet, "Continuation of Box No. Vlll pii)". 



Form PCT/RO/10) (declaration sheet (Hi)) (April 2005) *« »°<«'° ' A < 



Sheet No- 



4410 PCT C1P 



*1^!&VrJA£> riSdiilUAiT^fiWKrORSHI? (orfy far the purposes of the dc«p«fiwi oribe United States of America) 

The accretion ^conform to the JbBaw^itnntanrucdmjrtfasprxjvidcdfrr to Section 214; ia. Notes to Boxes Nos. YIU. VM(t)to(*) 
(in genervQ and tire specific Notes to Box No. WW (05). If this Box is not used, this :h*a shmdd not bit tnctudtd in the request 



Dcdarsfioo of bvcctotsbfp (Roles 4.17fiy) and 51Mx.l(o)fiv)) 
for the purposes of the designation of the matted Stilts of America: 

1 hereby declare that I believe I am the original, first and sole (if only one inventor is Gsted below) or joint (if wore than orw inventor 
is listed below) inventor of the subject nutter which is claimed and lor which a patent Is sought 

This declaration is directed to the tatematieoai sppltcntion of which it forms a pan (if filing declaration with application). 

This declaration is directed to international application No. PCT/ Of forniihing declaration pursuant 

to Role26/rf). 

I hereby declare that my residence, mailing add tess, and citizenship arc as stated, next to my name. 

| hereby state that 1 have reviewed and understand (ha eontentsof the above^tlfied ^^^/ff^^^^^J^ 
of said Lplicatioiu 1 ha>* identified m mc revert 

and! ha« identified below, under the heading -Prior Applications." by .plication number, «^ot Mcmbc. ■ 

Ornnixation. day. month andyear of filing, any application fore patent or inventor's certificate filed tn o country other than the Umied 

s5« o"ASerki 3ng Jy PCT hter^o^ application designating .1 kerf one country other than the Un.trd States of Amcnca, 

hav1n*.fiKngdatebefo^of^ ^ 

Prior Applications: . AWf.9H?,t 7. £.'. >• • • • 

. .?CUWS2XHX5J.a261?3«. . Filed . 29.. . .^uly. . 

I te^b* acknowledge the duty to disclose information that is known by m B to be materiel to patentability as defmed by 
WoFR. %\S$^£^*>*^*^ applications. meterial information which became available between the film, date 
of the ptior application and the PCT iniemadonal filing dale of the oomirmation-in-paTt application. 

^statements may jeopardu* the validity of the application or any patent issued thereon. 

Nftme: SKLYAROV ..Vladislav 

Residence: . . . fl PJ 0 » . -? A * 1 

(dry and either US state, ir applicable, or country) 

Mailing Address, . . .27.0 1 . .Dudlay . Court.,. . B.eos,a Lent.,. .PA . . A9D.20. . . U.S 



Citizenship: 

..us 



Inventor's Signature: 



(if not contained in the request, or if declaration is corrected or 
added under Rule 26«r after the fifing of ihe internahonal 
application. The signature must be that of the inventor, not that of 
the agent) 



te.J.&S&feC 

(of slRninire which Is not contained In the request, or of the 
declaration that is corrected or added under Rule 26ter after (ho 
filing of the international application) 



Name; 



Feasteryille,. PA..., 



Residence: ... 
(city and either US stale. ifiippficaMe, or country) 

3D1 i ..Height9L.LaoeL f .-F.eaatervill«..J?ft..-aao»..-Ua. 



Mailing Address: . 



UA 



Clttzenshtp: 
Inventor's Signature: . 

(if not contained in the request, or if declaration is corrected or 
added under Rule 26/er after the filing of the international 
application. The signature must be that of the inventor, not thit or 
the agent) 



/J; 



Dale: . .< JS ."" 

(of signature which is not contained In the request, or of the 
declaration (hat is corrected or added under Rule 26fer after the 
filing of the international opp licit ion) 



□ This declaration is continued on the foUowin g sheet. "Cor,lim»iion of Box No. VI" 



Form PCT/RO/IO) (declaration sheet (iv)) (April 200S) 



See Notes to tit* request form 




SheetNo. 
OF FILING 



AA10 PCT CIP 



Tnb raternationaJ opplicction contains: 
(n) qd paper, the following number of 
i beets: 



10 

A 
1 

2 




abstract 
draws* 

Snb-tftta! number efsberfs 
sequence filling 
tables related thereto 
(for folk actual number 
ofxhetU if filed on paper, 
whether or not also 
filed in electronic farm; 
see (c) bebw) 
Total □ amber of sheets 



"25" 



THs international eppfication is aecompanitd by «h* following 
ncm(s) (mark the applicant check-boxes below and indicate in 
right column the number of tach Item): . 

1. Q ree calculation sheet 

2. O original separate power of attorney 

3. Q original general power of attorney 

4. □ copy of general power of attorney; reference number, 

If any: 

5. □ statement explaining lack of xxgnnmre 

6. □ priority documents) identified in Box No. VI as 



Number 
of item s 



25 



(b) 0 only Id electro ole form 
(Section 8QI(a)(i» 
(») D seqoence listing 
(ii) □ tables related thereto 

(c) Q abo In electronic form 
V ' (Section WI(aKU)) 

(i) O sequence listing 

(ii) O tobies related thereto 
Type and number of carriers (diskette, 
CD-ROM, CD-R. or other) on which arc 
contained the 

Q sequence listing: 

□ tables related thereto: 



(additional copies to be indicated under 
items 90V and/or 1000. *» column) 



Flgore ofthe drawings which 
shootd accompany the abstract: 



7. Q 

8. D 

9. D 

(t) 

(U) 



translation of international application Into 
(language): 



separate indications concerning deposited microorganism 
or other biological material 

sequence feting in electronic form 
(indicate type and number of carriers) 

□ copy submitted for the purposes operational search under 
Rote 13/er only (and not as part of the International applicauon) . 



□ (only where check-box (b)0) 
additional copies including, wl 



additional copies including, where applicable, the copy for the 
purposes of international search under Rule I Iter 
(iii) □ together with relevant statement as to >the W? 0 *^™*"?^ 
copies whh the sequence listmg mentioned tn left column 
10, O tab'** l n electronic form related to sequence listing 
(indicate type and number of carriers) 

(i) □ copy submitted forthc purposesof international «vebander 
w Section 802(b-c w/er) only (and not as part of the international 

application) 

(ii) □ r*ir> whir* cheek-box (WfiQ or(c)00 tonw^^J^f^ 
W additional copies including. ^^SBfSSSXmS£S^ 

purposes of international search under Section 802f>oiiarer) 
«u> D together with relevant statement as to the Identity of the copy or 

ii. Q oiherr^^: J.rjBn**Utol-.U*.U.R* 



Language of filing of the i c w 
any the abst ract: 1 I international application: Hngj. 1 Sn 



Inc. (Applicant) 



Gyrotron Technology, 

By: i/C^s£^^ L < #r£6p*fl^L. 
Vladislav Skylarvich, President 



(05.0106) 



. For receiving Office use only . 



1 . Date of actual receipt of the purported 
international application: * " " 



ff^viPftT/FTO 0 5 JAN ZOOS 



3. Corrected date of actual receipt due to liter hut 
timely received papers or drawings completing 
the purported international application: 



4. Date of timely receipt of the rccwircd 
corrections under PCT Article 11(2): 



5. International Searching Authority . , Q 

(if two or more ore competent): ISA/ 



6 | — l Transmittal of search copy delayed 
| | until search fee is paid 



2. Drawings: 
j | received: 

| | not received: 



For international Bureau use only . 



Date orreccipt of the record copy 
by the International Bureau: 



Form PCT7RO/10I (last sheet) (April 2005) 



See Votes to the request form 



V* C "f * ' 5J> S ffiEPtetLPffifPtofflSf 0 "** does nCi cmmt 05 a ***** °S I* 1 * international application. 

JPC^f | For receiving Office use orfy 



FEE CALCULATION SHEET 
Aon ex to the Request 



Applicant** or agent's 
fife reference 



Applicant 



CALCULATION OF PRESCRIBED FEES 
TRANSMITTAL FEB 



4410 PCT CIP 



05 JAN 2006 (05.01.06) 

Dale samp of the receiving Office 



| 300.00 m 



2. SEARCH FEE 

International search to be carried our by 



1 300.00 [S] 



US. 
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A METHOD OF SEPARATING NON-METALLIC MATERIAL USING 
MICROWAVE RADIATION 

CROSS REFERENCE 
5 This application, as permitted, is a continuation-in-part, a patent of addition or a 

certificate of addition, of International Application No. PCT/US 2005/026739, filed 18 
July 2005. 

TECHNICAL FIELD OF THE INVENTION 

10 

This invention generally relates to the physical separation of non-metallic 
materials into a plurality of smaller pieces. In particular, the invention relates to a 
method for splitting of a glass body, including laminated glasses. 

15 BACKGROUND OF THE INVENTION 

For manufacturing most products made of glass, laminated glass, semiconductor 
and other brittle non-metallic material, the separating of work stock into a number of 
smaller pieces of the desired size or sizes is required. For example, many glass 
products are formed by a large sheet of glass separated into smaller pieces of the 

20 desired size. 

There are two main ways to cut glass and similar materials. The first is cutting 
glass and other brittle substrates that includes abrasion or scribing by the use of 
mechanical cutting tools. For example, glass sheets have been cut by scribing the 
25 glass with a diamond-tipped scribe or a carbide wheel to weaken the molecular 
structure. After the scribe has been made, physical pressure is applied to create a force 
at the scribe line to hopefully break the glass along the scribe line. 

Another way of splitting bodies of glass and like material into parts is to use the 
30 thermal shock process produced by intense local heating of the body. The use of 
different heat sources for said local heating is known from the art. The most common 
among them are laser (see, for example US Patent Nos. 6,420,678; 3,629,545; 
4,468,534; 5,609,284), hot gas (5,394,505) or fuel (5,394,505) jets. 

1 
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Both ways have significant disadvantages. One significant disadvantage is the 
inability to obtain smooth edges. This may be unacceptable for many products, for 
example displays or solar panels, because of the required quality of the edge faces. 
Accordingly, secondary steps such as grinding, edge seaming, and polishing may be 
5 performed. However, such secondary steps slow down the manufacturing process, can 
be expensive and still, very often do not meet the requirements of the edge quality. 

Another disadvantage is that edge defects on some of these rough edges may 
result in crack propagation during further processing or in the ultimate product. The 
10 edge strength of the substrate is also reduced. Glass can contaminate the substrate 
being separated, and require that additional clean-up steps be performed to minimize 
their impact on the manufacturing process. 

The main reason for all these problems is that all known cutting methods from 
15 the art create weakness on the surface and then the glass breaks. In the case of using 
heat, this occurs because all the above-mentioned heat sources heat materials from 
the surface and do not penetrate Inside. As a result, the compressive stress is 
produced only in the ultra thin heated layer of the surface. This also limits cutting 
speed. The use of mechanical tools in addition, involves the expenditure of much time 
20 and skill, because they are basically manual. Besides, mechanical tools are subject to 
wear, and worn tools result in inconsistent and unreliable cuts... 

Cutting laminated glass is especially difficult and has many problems because of 
the interlayer that resists separation of the body. The most common way to cut 

25 laminated glass is to score both sides of the laminate, and bend it first to one side and 
then to the other side, the two parts of the laminated glass being pulled apart while 
performing the second bending step. The interlayer then is melted off simultaneously 
over the entire length of the parting line by a jet of heated air, flame, plasma etc. 
directed into the gap formed by the bending operation (see, for example, US Patents 

30 5,944,244; 5,931,071; 5,704,959; 4,739,555; 4,558,622; 4,471,895 and 4,434,974). All 
known methods have the same problems as is described above for non laminated 
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glass plus laminated glass requires more time and effort It is impossible to cut 
laminated glass that contains more than two glass sheets by this approach. 

Using a high pressure water jet (see US Patent 4,728,379) allows cutting thicker 
5 laminates, but it is very slow and messy and still results in poor quality edge faces. 

Consequently, achieving very smooth cuts on brittle material, especially glass, is 
a significant challenge in industry. Therefore, there exists the need for a method of 
dividing or parting substrates of brittle non-metallic material that overcomes these and 
10 other problems. The main advantages of a high speed and high quality cutting method 
are increasing production rate and reducing manufacturing costs. 

SUMMARY OF THE INVENTION 

15 

This invention generally relates to the physical separation of bodies of a brittle 
non-metallic material, preferably glass sheets and pipes, by a thermal shock process in 
which a microwave radiation is used for rapid and selective heating of a local area of 
the body. Materials which may be separated by the inventive method include ceramics, 

20 semi-conductor wafer materials, glass, fiberglass, quartz, and the like. Material treated 
by this method can be used in the production of automotive and aircraft glazings, of 
construction and architectural window glass and the like, of pharmaceutical glass 
products and the like, of semiconductor wafers and the like, and glass components of 
various household items and furniture, and the like, structural optical components, and 

25 the like, mobile device displays, solar panels, and also in other fields of production and 
technologies where precision cutting of non-metallic materials is conducted or 
desirable. 

According to the present invention, a method is provided for the separation of 
30 bodies of a brittle non-metallic material, preferably glass sheets, by a thermal shock. 
The inventive method utilizes concentrated microwave radiation to rapidly and 
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selectively heat the local area of the body to be thermally separated (e.g., a glass 
sheet, a glass pipe). 

In the inventive method a concentrated microwave radiation with appropriate 
5 frequency and power density is chosen so as to accomplish heating of at least one 
selected area of the body at the required separating propagation path to the required 
temperature In a selected short time while insuring that this temperature is large 
enough to create a thermal stress through the thickness of the selected area which 
thereby results in the separating of the body material. 

0 

The inventive method avoids the use of existing mechanical and thermal tools 
that are slow and dusty and do not provide a high quality of cut. The present invention 
includes making the process easily adaptable for many applications, achieving fast 
cutting speeds and total separation of the substrate, obtaining smooth edges, and 
15 eliminating the need for secondary operations. Any kind of brittle material including 
those having low thermal expansion can be separated by the inventive method. 

The main advantages of this high-speed method are the ability to cut a wide 
range of thicknesses (from super thick, more than 20mm to ultra thin, less than 1mm), 
20 high quality (dustless, chip and stress-free) and accuracy, reducing manufacturing 
costs and increasing production rate. Many other specific advantages also exist 
including but not limited to cutting complex shapes, the elimination of the cost and issues 
of grinding, transporting and transferring cut parts for grinding, cleaning cuts. 

25 BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 schematically illustrates the temperature profile and compressive stresses 
that are produced inside a glass sheet when it is irradiated by concentrated microwave 
radiation. 
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FIG. 2 schematically illustrates a method for cutting, with simultaneous cooling in 
accordance with one embodiment of the invention . 

5 FIG. 3 illustrates the compressive stresses that are produced inside a glass 

sheet when it is irradiated by an elongated microwave beam. 

FIG. 4 illustrates a method in accordance with the teachings of the method of the 
present invention for cutting laminated glass with an elongated microwave beam that 
10 has different power density at its front and back. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to a method of thermally separating a brittle non- 
metallic material, preferably a glass sheet, by a thermal shock. In the inventive method 
15 a microwave radiation with appropriate frequency and power density is used. 
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In all of the embodiments of the invention, the frequency (wavelength) of the 
concentrated microwave and power density of the applied microwave radiation are 
important parameters of the inventive method which must be determined for each type 
of body material and thickness of bodies processed. The process parameters are 

5 chosen so as to accomplish heating of selected area of a body at the required 
separating propagation path to required temperature in a selected time such that the 
difference in this temperature and the temperature of the rest of the body material is 
large enough to create a thermal stress that results in the separating of the body 
material In the heated area. In the inventive method said stress is created not only on 

10 the surface but through the thickness as well. Flat, non-flat, and pipe types of bodies 
can be separated using the inventive method. 

These parameters and how they are chosen are generally described below for 
the embodiment of the invention in which a flat glass sheet is exposed to microwave 
15 radiation. However, it is understood that the same parameters and their choices are 
applicable to and must be considered in the alternative embodiments of the invention: 
cutting glass pipes, semiconductor materials, and like. 



The inventive method is generally applicable to the thermal separation of any 
20 type of brittle non-metallic material. These treatments include but are not limited to the 
glass sheet employed in the production of windshields, side windows, and rear 
windows for vehicles such as automobiles and the like, the production of architectural 
window glass and related materials, the production of pharmaceutical glass products 
such as vials, ampoules, pipettes, and the like, display glass for mobile devices, solar 
25 panels, and the like, glass components of various household items and furniture, and 
the like, fiberglass and the like, as well as, semiconductor materials employed in the 
production of semiconductor wafers and the like. 
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The cutting of glass, under the action of thermal stresses, consists of the 
following. When concentrated microwave radiation (microwave beam) 1 (see Figure 1) 
is applied to a selected area 2 at the required separating propagation path 3 of the 
glass sheet 4, the concentrated microwave radiation 1 passes through the glass sheet 

5 and heats the area throughout the depth. Curve 5 illustrates the temperature profile 
inside the glass sheet 4 that is created by this heating. Compressive stresses 6 are 
produced in the material being heated because the surrounding areas remain under 
lower temperature, as well as, surface temperature reduction just after heating under 
cooling by cold ambient air. The splitting of the plate glass occurs when these 

10 thermally-induced stresses exceed glass tensile strength. 

While the tensile strength is determined primarily by the characteristics of the 
glass being processed, the compressive stresses can be increased because they 
mainly depend on the volume of the glass that is heated up, and the temperature 
L5 gradients in and around the heated area. The rate of thermal splitting (cutting speed) in 
turn is dependent on how rapidly appropriate compressive stresses are created. All this 
means that the selected area should be heated throughout the thickness and it should 
be heated rapidly and to a high enough temperature. These conditions can be satisfied 
by the selection of effective microwave frequency and sufficient power density. 

20 

The particular frequency chosen should ensure the heating of the selected glass 
sheet area throughout the thickness of the glass sheet with maximum coupling of the 
incident microwave energy in the area. In addition, the chosen frequency should be 
cost effective and microwave generators for the selected frequency should be readily 
25 available at the required power. 

We found that the frequency range of microwave energy that meets these 
requirements for most actual thicknesses and material properties where the inventive 
method can be applied is in the gigahertz range. However, the necessary power 
30 density drastically rises if the microwave frequency is lower than 10 GHz, and creates 

7 



many technical and economic problems. Therefore a higher microwave frequency is 
more preferable. On the other side, the current state-of-the-art level of microwave 
technique makes it very difficult and expensive to install a power system with a 
frequency higher than 1000 GHz. Thus, the effective microwave frequency range for 
5 the present invention is between about 10 GHz and about 1000 GHz. The preferable 
frequency is such that the skin layer for this frequency in the body material 
approximately equals its thickness. In this case, heating across the thickness is 
guarantied. 

10 In the embodiments of the invention discussed above, a microwave absorbent, 

having a greater microwave absorption than the body material at a selected microwave 
irradiation frequency, is applied along the required separating propagation path. This 
allows increasing the cutting speed and accuracy because higher absorption increases 
the heating rate. 

15 

Heating rate increases more if microwave irradiation frequency is selected such 
that the skin layer for this frequency in the absorbent approximately equals its 
thickness. The absorbent is selected from the group consisting of semi-metals, 
carbides, nitrides, oxides, sulfides, silicides, boron, carbon, graphite and metals. 

20 

Cutting speed increases also if selected heated area and its surrounds of the 
body of material are cooled during exposure to microwave, as well as, before and after 
exposure, because this increases compressive stresses. A stream of cold gas 7 (see 
Figure 2), for example, liquid nitrogen steam that blows on the body, can be used for 
25 said cooling because gases are transparent to microwave. The body can be cooled by 
placing it on a cooled metal support and/or by placing a cold correspondently shaped 
plate on the surface that is exposed to microwave. The material of said plate is 
transparent to microwave and is selected from the group consisting of oxide ceramics, 
nitride ceramics, quartz and diamond. 
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Accuracy and cutting speed can be increased if the exposure to concentrated 
microwave radiation is conducted through a metal mask with an opening along the 
required propagation path. 

5 It has been further found that maximal speed can be achieved by irradiating 

applied absorbent and/or irradiating through the mask, all at once. 

Making a short scribing just at the edge on the glass surface makes the glass 
parting start more easily and more accurately, without losing the quality of cutting. 

10 

In the embodiments of the invention discussed above, an applied 
concentrated microwave radiation (microwave beam) 1 (see Figure 3) is elongated in 
the direction of the required separating propagation path 3. This allows increasing the 
cutting speed and accuracy because it creates higher compressive stresses, 6. The 
15 compressive stress increases also by moving the microwave beam during cutting along 
the separating propagation path from the beginning to the end and back at least two 
times. The beam power density and moving speed are selected sufficient to separate 
of the body material in the selected number of moves. 

20 In the embodiments of the invention discussed above a microwave beam 

during the cutting of laminated glass moves at least two times along the separating 
propagation path from the beginning to the end and back. The beam power density 
during at least the first time, is selected sufficient to selectively eat polymer adhesive 
film to its delaminating temperature (around 80C-110C) along the separating 

25 propagation path before being followed by the step of separating of the glass body. 

In the embodiments of the invention discussed above, cutting laminated glass 
is provided by an elongated microwave beam, in the direction of the required 
separating propagation path 3 (see Figure 4), with different power density in the beam 
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at the front 8a and the back 8b. The beam length, power density at its front and speed 
are selected to be sufficient to heat polymer adhesive film 9 to its delaminating 
temperature (around 80C-110C) before being followed, by the step of separating of the 
glass body. 

5 

Concentrated microwave radiation with the necessary frequency and power 
density can be achieved using generators such as the gyrotron, klystron, traveling 
wave tube, and backward wave oscillator, and the like. 

to The main distinctions of the inventive method are high cutting speed, quality of 

cut, and range of thicknesses that can be cut, as well as, eliminating the need for 
secondary operations. Any kind of brittle material including those having low thermal 
expansion can be separated by the inventive method. 

15 The present invention has been described in an illustrative manner. It is to be 

understood that the terminology that has been used is intended to be In the nature of 
words of description rather than of limitation. Many modifications and variations of the 
present invention are possible in light of the above teachings. Therefore, within the 
scope of the appended claims, the present invention may be practiced other than as 

20 specifically described. 
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What is claimed is: 

1. A method of separating a body of brittle non-metallic material by thermal 
5 shock comprising: exposing the body to concentrated microwave radiation of an 

effective frequency, and sufficient power density to heat at least one selected area of 
the body at a required separating propagation path to a required temperature in a 
selected time whereby the selected power, density , and exposure time are sufficient to 
ensure that the selected area is heated to said temperature which is higher than the 
10 rest of the body material temperature such that the difference in said temperatures is 
large enough to create a thermal stress through the thickness of the selected area that 
results in the separating of the body material. 

2. The method in accordance with claim 1 wherein the microwave irradiation 
frequency is between about 10GHz to about 1000GHz. 

15 3. The method in accordance with claim 1 wherein the preferable microwave 

irradiation frequency is selected such that the skin layer for this frequency in the body 
material is approximately equal to its thickness. 

4. The method in accordance with claim 1 wherein the selected heated area 
and its surrounds of the body of material are cooled during, and optionally prior and 

20 after, exposure to microwave. 

5. The method in accordance with claim 4 wherein cold gas is blown on and 
around the body. 

6. The method in accordance with claim 4 wherein the body is placed on a 
cold metal. 

25 7. The method in accordance with claim 4 wherein the microwave is exposed 

through a cold, and transparent to microwave, material that is lying upon the body's 
irradiated surface. 
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8. The method in accordance with claim 7 wherein the transparent material 
is selected from the group consisting of oxide ceramics, nitride ceramics, quartz and 
diamond. 

9. The method in accordance with claims 1 wherein the exposure to 
5 microwave radiation is carried out through a metal mask with an opening along the 

required propagation path. 

10. The method in accordance with claim 9 wherein the required propagation 
path is exposed to microwave ail at once. 

11. The method in accordance with claim 1 wherein a surface of the body 
10 is scribed at an edge area of the propagation path. 

12. The method in accordance with claim 1 wherein the source of 
microwave radiation is selected from the group consisting of gyrotron, klystron, 
magnetron, traveling wave tube, and backward wave oscillator. 

13. The method in accordance with claim 1 wherein a microwave absorbent 
15 having a greater microwave absorption than the body material at a selected microwave 

irradiation frequency is applied along the required separating propagation path. 

14. The method in accordance with claim 13 wherein the microwave 
absorbent is selected from the group consisting of semi-metals, carbides, nitrides, 
oxides, sulfides, silicides, boron, carbon, graphite and metals, 

20 15. The method in accordance with claim 13 wherein the microwave 

irradiation frequency is selected such that the skin layer for this frequency in the 
absorbent is approximately equal to its thickness. 

16. The method in accordance with, claim 13 wherein the entire applied 
absorbent is exposed to microwave all at once. 
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17. The method in accordance with claim 13 wherein the selected heated 
area and its surrounds of the body of material are cooled during, and optionally prior 
and after, exposure to microwave. 

18. The method in accordance with claim 13, wherein the exposure to 
5 microwave radiation is earned out through a metal mask with an opening along the 

required propagation path. 

19. The method in accordance with claim 13 wherein a surface of the body 
is scribed at an edge area of the propagation path. 

20. The method in accordance with claim 13 wherein the source of 
10 microwave radiation is selected from the group consisting of gyrotron, klystron, 

magnetron, traveling wave tube, and backward wave oscillator. 

21. The method in accordance with claim 1 wherein the applied 
concentrated microwave radiation is elongated in the direction of the required 
separating propagation path. 

15 22 - The method in accordance with claim 21 wherein the concentrated 

microwave radiation has a different power density at its front and back. 

23. The method in accordance with claim 22 wherein the concentrated 
microwave radiation length, power density at its front, and speed are selected to be 
sufficient to heat adhesive film in a laminated glass body to delaminating temperature 

20 before being followed by the step of separating of the laminated glass body. 

24. The method in accordance with claim 1 wherein the concentrated 
microwave radiation is moved at least two times along the separating propagation path 
from beginning to end and back. 
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25. The method in accordance with claim 24 wherein the brittle non-metallic 
material being separated is laminated glass having an intermediate adhered film and 
the concentrated microwave radiation power density during at least the first move is 
selected to be sufficient to selectively heat the polymer adhesive film along the 
5 separating propagation path to delaminating temperature before being followed by the 
step of separating the laminated glass body. 
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ABSTRACT 

A method of high speed cutting of non-metallic materials (14), preferably glass 
5 and laminated glass, is described. In the inventive method a concentrated microwave 
radiation (1) with appropriate frequency and power density is chosen so as to 
accomplish heating, of at least one selected area (2) of the body at the required 
separating propagation path (3) to required temperature in a selected short time while 
ensuring that this temperature is large enough to create a thermal stress (6) through 
10 the thickness of the selected area that results in the separating of the body material. In 
one embodiment of the invention a method of high speed cutting laminated glass is 
described wherein concentrated microwave radiation is used for delaminating adhesive 
film before the step of separating the glass body. 0 
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Title of the invention A METHOD OF SEPARATING NON-METALLIC MATERIAL USING MICROWAVE RADIATION 



The applicant is hereby notified that the international application has been accorded the international application number and the 
international filing date indicated above. 



2. The applicant is further notified that the record copy o f the international application: 



was transmitted to the International Bureau on 



01 Mar 2006 



I | hasnotyetbeentransmitledtothelntemational Bureau for the reason indicated below and a copy of this notification 
has been sent to the International Bureau*: 

| I because the necessary national security clearance has notyet been obtained. 

| | bccauscfreasoniobespeci/iecQ: 



* The International Bureau monitors the transmittal of the record copy by the receiving Office and will notify the applicant (with 
Form PCT/1B/30 1 )of its receipt Should the record copy not have been received by the expiration of 14 months from the priority 
date, the International Bureau will notify the applicant (Rule 2 2. 1(c)). 



3. FOREIGN TRANSMITTAL LICENSE INFORMATION 



Completed by: 



. ES 



I | Additional license for foreign transmittal not required. This subject matter is covered by a license already granted or 
I — I the equivalent U.S. national application. Refer to that license for information concerning its scope. 

□ License for foreign transmittal not required. 37 CFR 5. 1 l(c)( I ) or 37 CFR 5. 1 1(c)(2). However, a license may be 
required for additional subject matter. See 3 7 CFR 5.15(b). 

fXl Foreign transmittal license granted. 35 U.S.C. 1 84; 37 CPR 5. 1 1 on _ 

□ 37CFR5.l5(a) O 37CFR5.l5(b) 



23 Feb 2006 
(date) 



Name and mailing, address of the receiving Office 
Mail Stop PCT, Commissioner for Patents 
P.O. Box 1450, Alexandria, VA 223 13-1450 
Facsimile No. 703-305-3230 



Authorized officer 

Eric Simms 

Telephone No. 703-308-9290 EX 120 




Form PCT/RO/I05 (July 1992) 




PATENT COOPERATION TREATY 



From the RECEIVING OFFICE 



To: 

FLOY B. CAROTHERS 
CAROTHERS AND CAROTHERS 
SUITE 500 

a pi r i di \/r» 
*WO rUr\ 1 r"| | 1 BLVU. 

PITTSBURGH. PENNSYLVANIA 15219 


PCT 

INVITATION TO CORRECT DEFECTS IN 
THE INTERNATIONAL APPLICATION 

(PCT Articles 3(4)(i) and 14(1) and Rule 26) 


Date of mailing 

(day/montWyear) 01 Mar 2006 


Applicant's or agent's file reference 

4410 PCT CIP 


REPLY DUE 

within ' months/days from 
the above date of mailing 


International application No. 

PCT/US2006/000742 


International filing date 

(day/momh^ar, 05 Jan 2006 


Applicant 

GYROTRON TECHNOLOGY, INC. 



1. E The applicant is hereby invited, within the time limit indicated above, to correct. In the international application as filed, the 

defects specified on the attached: 

* Annex A 

I I Annex B 1 (text matter of tfie international application as filed) 
Annex CI (drawings oftfte international application as filed) 

2. O The applicant is hereby Invited, within the time limit indicated above, to correct, in the translation of the international 

application furnished under Rule 12.3 or 12.4, the defects specified on the attached: 

n Annex A 

1 I Annex B2 (text matter of the translation of the international application) 
□ Annex C2 (drawings of the translation of the international application) 



Additional observations (if necessary): 



HOW TO CORRECT THE DEFECTS? 

Correction must be submitted by filing a replacement sheet embodying the correction and a letter accompanying the replacement 
sheet, which shall draw anention to the difference between the replaced sheet and the replacement sheet. A correction may be 
stated in a letter only if it is of such a nature that it can be transferred from the letter to the record copy without adversely affecting 
the clarity and direct reproducibility of the sheet onto which the correction is to be transferred (Rule 26.4). 

ATTENTION 

Failure to correct the defects will result in the international application being considered withdrawn by this receiving Office (see 
Rule 26.5 for further details). 

A copy ofthis invitation and any attachments has been sent to the International Bureau 



fyl and the International Searching Authority 





Name and mailing address of the receiving Office 
Mail Stop PCT, Commissioner for Patents 
P.O. Box 1450, Alexandria. VA 22313-1450 

Facsimile No. 703-305-3230 


Authorized officer / 
Eric Simms . H 

Telephone No. 703-308-9290 EX 120 



Form PCT/RO/106 (January 2004) 



ANNEX CI TO FORM PCT/RO/IQ6 



International application No. 

PCT/US2006/000742 
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This receiving Office has found that, with regard to the presentation of the drawings of the international application as filed, the 
physical requirements are not complied with to the extent lhat compliance therewith is necessary for 

I. B reasonably uniform international publication (Rules 1 1 and 26_3(a)(i)) (defects to be specified): 

Sheets containing drawings: 

the sheets do not admit of direct reproduction 
the sheets are not free from creases, cracks, folds 
one side of the sheets is not left unused 

the paper of the sheets is not nexfljle^sUong/white/smootWnon-shiny/duraWe 

the drawings do not commence on a new sheet 

the sheets are not connected as prescribed (Rule 1 1.4(b)) 

the sheets are not A4 size (29.7cm x 2 1 cm) 

the minimum margins on the sheets are not as prescribed 
(top: 2.5cm; leftside: 2.5cm; right side: 1.5cm; bottom: 1cm) 

the file reference number indicated on the sheets does not appear in the left-hand comer of the sheets, within 1.5 cm 
of the top of the sheets 

the file reference number exceeds the maximum of 12 characters 
the sheets arc not free from frames around usable or used surfaces 
the sheets are not numbered in consecutive Arabic numerals (e.g. 1/3. 2/3, 3/3) 
the sheet numbers are not centered at the top or bottom of the sheets 
the sheet numbers are in the margin (see h. above for the size of the margins) 
the sheets contain altcrations/overwritings/interiineations/too many erasures 
the sheets contain photocopy marks 

Drawings (Rule 11.13): 

do not admit of direct reproduction 
contain unnecessary text matter 

contain words so placed as to prevent translation without interference with lines thereof 
are not executed in durable black color, the lines arc not uniformly thick and well-defined 
contain cross-sections not properly hatched 
would not be properly distinguishable in reduced reproduction 
contain scales not represented graphically 

contain numbers, letters and reference lines lacking simplicity and clarity 
contain lines drafted without the aid of drafting instruments 
contain disproportionate elements of a figure not necessary for clarity 
contain numbers and letters of height less than 032 cm 

contain letters not conforming to the Latin, and where customary, Greek alphabets 

contain figures on two or more sheets which form a single complete figure but which are not able to be assembled 
without concealing parts thereof 

contain figures which arc not properly arranged and clearly separated 
contain different figures not numbered in consecutive Arabic numerals 
contain different figures not numbered independently of the numbering of the sheets 
are not restricted to reference signs mentioned in the description 
do not contain reference signs that are mentioned in the description 
contain the same feature denoted by different reference signs 
are not arranged in an upright position, clearly separated from one another 
are not presented sideways with the top of the figures at the left side of the sheets 

2. □ satisfactory reproduction (Rules 1 1 and 26.3(b)(0) 
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Further observations (if necessary): 



Form PCT7RO/106 (Annex CI) (July 1998; reprint January 2004) 



PATENT COOPERATION TREATY 



From the RECEIVING OFFICE 



To: 

FLOY B. CAROTHERS 
CAROTHERS AND CAROTHERS 
SUITE 500 

445 FORT PITT BLVD. 

PITTSBURGH. PENNSYLVANIA 15219 


PCT 

INVITATION TO CORRECT PRIORITY CLAIM 
(PCT Rules 4. 1Q, 2bbtsA, 26ws-/(a) and [p)) 


Date of mailing 

(day/month/year) 01 Mar 2006 


Applicant's or agent's file reference 

4410 PCT CIP 


REPLY DUE 

See item 1 


International application No. 

PCT/US2006/000742 


International filing date 

(day/montWyear) Q5 Jgn 20Q6 


Applicant 

GYROTRON TECHNOLOGY. INC. 



The applicant is hereby Invited, within the time limit indicated below, to correct, by a notice submitted to this receiving Office, defects 
in the priority claim(s), as indicated in the Annex. 

1. Time limit to respond to this Invitation (Rule 266/s.l(a)): 
_ within 16 months from Ihe (earliest) priority date; or 

- if the (earliest) priority date is changed as a result of the correction or addition of the (earliest) priority claim, within 16 months 

from that (earliest) priority date so changed, 
whichever expires first, provided that such a notice may, in any event, be submitted until ihe expiration of four months from the 
international filing date. 

Failure to respond to this Invitation within the prescribed time limit may result in the priority claim concerned to be considered, 
for the purposes of the procedure under the PCT, not to have been made (Rule 26&/j.2(b)). 

2. In the case where multiple priorities have been claimed, this invitation relates to the following priority claim(s): 



3. A copy of this Invitation is being sent to the International Bureau. 



Name and mailing address of the receiving Office 
Mail Stop PCT, Commissioner for Patents 
P.O. Box 1450. Alexandria, VA 22313-1450 

Facsimile No. 703-305-3230 



Authorized officer 

Eric Simms 



Telephone No. 703-308-9290 EX 120 



Fonn PCT/RO/1 10 (July 1998; reprint January 2004) 



; 



ANNEX TO FORM PCT/RO/l 10 



Internationa] application No. - 

PCT/US2006/000742 



Thb receiving Office has found the following defects in (he priority daira(s): 

1. Failure to Comply with the Requirements of Rule 4.10 
a> f^j National application 

| ] Missing indication of the filing date of the earlier application. 

K71 Filing date indicated for the earlier appl icalion does not fall with in the period o f 1 2 months preceding the international 
W filing date. 

| | Missing indication of (he number of the earlier application.* 

□ Missing indication of the country party to (he Paris Convention for the Protection of industrial Property, or of the 
Memberof the World Trade Organization that is not party to that Convention, in which the carl icr national application 
was filed. 

| | The country indicated is neither a party to the Paris Convention for (he Protection of Industrial Property nor a Member 
*—> of the World Trade Organization. 

b. fj Regional application 

| | Missing indication of the filing date o f the earlier application. 

| [ Filing date indicated for the earlier application does not fall within the period of 1 2 months preceding the international 

— filing date. 

[ | Missing indication of the number of the earlier application. * 

PH Missing indication of the authority entrusted with the granting of regional patents under the applicable regional patent 

— treaty. 

| | The authority indicated as the authority entrusted with the granting of regional patents does not grant regional patents. 

| I The priority claim in relation to the ARJPO application does not indicate either at least one country party (o the Paris 
1 Convention for the Protection of Industrial Property, or at least one Member of the World Trade Organization, for 
which the earlier application was filed. 

c Q International application 

j | Missing indication of the filing date of the earlier application. 

I I Filing date indicated for the earlier application does not fall within the periodof 12 months preceding the international 
1 — 1 Cling date. 

| | Missing indication of the number of the earlier application.* 
PI Missing indication of the receiving Office with which it was filed. 

2. Inconsistency with the Corresponding Indications in the Priority Document* 

a. Q Inconsistency with regard to the filing date of the earlier application: 

The request indicates: 

The priority document indicates: 

b. Inconsistency with regard to the number of (lie earlier application: 
The request indicates: 

The priority document indicates: 

c. Q Inconsistency with regard to the country party to the Paris Convention for the Protection of Industrial Property or the 

Member of the World Trade Organization in which the national application was filed: 

The request indicates: 

The priority document indicates: 

d. Inconsistency with regard to the authority entrusted with the granting of regional patents under the applicable regional 
patent treaty: 

The request indicates: 

The priority document indicates: 

e - D Inconsistency with regard to the receiving Office with which the international application was filed: 

The request indicates: 

The priority document indicates: 



Even if this defect is not corrected in response to this Invitation, the priority claim concerned will not be considered not to have been 
made (Rule 266fc.2(b)). 



Form PCT/RO/l 10 (Annex) (January 2000; reprint January 2004) 
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PATENT CO OPERATION TREATY 
From the INTERNATIONAL SEARCHING AUTHORITY 



To: 

FLOY B. GAROTHERS 
CAROTHERS AND CAROTHERS 
SUITE 500 

445 FORT PITT BLVD. 
PITTSBURGH, PENNSYLVANIA 15219 


PCT 

NOTIFICATION OF RECEIPT 
OF SEARCH COPY 

(PCT Rule 25.1) 


Date of mailing 

(day/montlvyear) 01 Mar 2006 


Applicant's or agent's file reference 

4410PCTCIP 


IMPORTANT NOTIFICATION 


International application No. International filing date (dap month-year) Priority date (day 'month'ytar) 
PCT/US2006/000742 05 Jan 2006 28 Jul 2005 


Applicant 

GYROTRON TECHNOLOGY, INC. 



1. Where the International Searching Authority and the receiving Office are not the same Office; 

The applicant is hereby notified that the search copy of the international application was received by this International Searching 
Authority on the date indicated below. 

Where the International Searching Authority and the receiving Office are the same Office: 

The applicant is hereby notified that the search copy of the international application was received on the date indicated below. 



01 Mar 2006 



(date of receipt). 



2 " [Z] Thc scarcn °°Py was accompanied by a nucleotide and/or amino acid sequence listing or tables related thereto in computer 
readable form. 



Time limit for establishment of inter nation a I search report and written opinion ofthc International Searching Authority 
The applicant is informed that the lime limit for establishing the international search report and the written opinion of the 
International Searching Authority is three months from the date of receipt indicated above or nine months from the priority date, 
whichever time limit expires later (Rules 42. 1 and 43to. 1(a)). 



4. A copy of this notification has been sent to the International Bureau and, where the first sentence of paragraph 1 applies, to the 
receiving Office. 



Name and mailing address of the ISA/ 


Authorized officer I 


Mail Stop PCT, Commissioner for Patents 


-Eric Simms 


P.O. Box 1450, Alexandria, VA 22313-1450 


Facsimile No. 703-305-3230 


Telephone No. 703-308-9290 EX 120 



Form PCT/ISA/202 (January 2004) 



* 



UNITED STATES RECEIVING OFFICE 



lAWRec'dPCT/FfO 05 JAN 2005 



Date 

International AppIicafidM&rl 


January. 5, 2006 ' 


' Attorney Docket No. 


>>BiPfe/ep7.*g 



licable) 



Express Mail mailing nambcr 



January 5, 2006 



Date of Deposit 



1 hereby certify that the application/correspondence attached hereto is being deposited with the United States Postal Service "Express Mail Post Office to*" 
Addressee" service under 37 CFR 1.10 on die date indicated above and is addressed to Assistant Commissioner for Patents, Washington, D.C. 2023 1. 



LA 



Signature of person mailing correspondi 



Jean K. Carothers 



Typed or printed name of person mailing correspondence 



n. 



"xl New International Application 



TITLE 



A METHOD OF SEPARATING NON-METALLIC MATERIAL 
USING MICROWAVE RADIATION 



Earliest priority date 
(Day/Month/Year) 



31 Aug. 2004 



SCREENING DISCLOSURE INFORMATION: In order to assist in screening the accompanying international 
application for purposes of determining whether a license for foreign transmitt al should and could be granted and for 
other puposes, the following information is supplied. (Note: check as many bo xes as apply): 

A. □ The invention disclosed was not made in the United States. 

B. | | There is no prior U.S. application relating tojthis invention. ' 

C. [v"| The following prior U.S. application^) contain subject matter which is related to the invention disclosed in the 

attached international application. {NOTE: priority to these applications may or may not be claimed on form 
PCT/RO/10I (Request) and this listing does not constitute a claim for priority.) 



application no. 


60/605,971 US 


filed on 


31 August 2004 


application no. 


PCT/US2005/026739 


filed on 


28 Julv 2005 



00 The present international applicationO contains additional subject matte r not found in the prior U.S. application^ i dentificd 
in paragraph C. above. The additional subject matter is found on pages 1 1 , 2 , 5 t 9 , 1 0 , 1 3 , 1 4 & 15 I 
and 00 DOES NOT ALTER d MIGHT BE CONSIDERED TO ALTER the general nature of the invention in a 
manner which would require the U.S. application to have been made available for inspection by the appropriate 
defense agencies under 35 U.S.C. 1 8 1 and 37 CFR 5.1 . See 37 CFR 5. 15 



1TL d A Response to an Invitation from the RO/US. The following documents) is(are) enclosed: 



A. 
B. 
C. 



□ 
□ 
□ 



□ 



A Request for An Extension of Time to File a Response 
A Power of Attorney (General or Regular) 
Replacement pages: 



pages 




of the request (PCI7RO/101) 


pages 




of the figures 


pages 




of the description 


pages 




of the abstract 


pages 




of the claims 





Submission of Priority Documents 



Priority document 



| Priority document j~ 



E - D Fees as specified on attached Fee Calculation sheet form PCT/RO/1 0 1 annex 



IV. □ A Request for Rectification under PCT 91 CI A Petition □ A Sequence Listing Diskette 



V. □ Other (please specify): 



The person 
signing this 
form is the: 



[3 Applicant 


FloyjJ, V B .; ^Carothers 


rrn Attorney/Agent (Reg. No.) 
^ 24,252 


' ' , * 1 * Typed name of signer 




1 — 1 Common Representative 


•Signature 



1 1 S Dftna rtmf.nl- nf r/immwr' Parr.nr smrl TraHrmarV Offir/t 



